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In the pyrimidine molecule of the title compound, C 9 H 7 N 3 -- 
C 9 H 6 0 6 , the pyridine ring is oriented at 33.26 (11)° with 
respect to the pyrimidine ring. In the benzene-1, 3,5-tricarb- 
oxylic acid molecule, the three carboxy groups are twisted by 
7.92 (9), 8.68 (10) and 17.07 (10)° relative to the benzene ring. 
Classical O— H- ■ N and O— H ■ O hydrogen bonds and weak 
C— H ■ O and C— H ■ N hydrogen bonds occur in the crystal 
structure. 

Related literature 

For hydrogen bonding in pyrimidine derivatives, see: Hou et 
al. (2011); Horikoshi et al. (2004); Georgiev et al. (2004); 
Santoni et al. (2008); Huang & Parquette (2000). For co- 
crystals of organic acids and pyrimidine, see: Bhogala & 
Nangia(2003); Du et al. (2005); Hou et al. (2008). 
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Experimental 

Crystal data 

C 9 H 7 N 3 C !) H 6 0 6 
M, = 367.31 
Monoclinic, P2 t /c 
a = 8.3532 (19) A 
b = 14.865 (3) A 



c = 13.066 (3) A 
ft = 98.325 (4)° 
V = 1605.4 (6) A 3 
Z = 4 

Mo Ka radiation 



\j, = 0.12 mm 
T = 298 K 

Data collection 

Bruker SMART APEX CCD 

diffractometer 
8278 measured reflections 

Refinement 

R[F 2 > 2a(F 2 )] = 0.055 

wR(F 2 ) = 0.130 

S = 1.04 

2967 reflections 

256 parameters 



Table 1 

Hydrogen-bond geometry (A, °). 



0.32 x 0.12 x 0.10 mm 



2967 independent reflections 
2142 reflections with I > 2cr(/) 
R in . = 0.042 



H atoms treated by a mixture of 
independent and constrained 
refinement 

A/w = 0.22 e A~ 3 

Ap mi „ = -0.21 e A~ 3 



D-H-A 


D-H 


H-A 


D-A 


D-H. - A 


01-H1-N3' 


0.95 (3) 


1.70 (3) 


2.652 (2) 


173 (3) 


03-H3/1-02" 


0.92 (3) 


1.84 (3) 


2.720 (2) 


161 (3) 


05-H5^-Nl 


0.95 (3) 


1.68 (3) 


2.626 (2) 


177 (3) 


C3-H3- ■ 03" 


0.93 


2.48 


3.367 (3) 


159 


C14-H14- ■ -N2 iu 


0.93 


2.59 


3.335 (3) 


137 


Symmetry codes: 


(l) x + 


Uy,z-l; (ii) 


-x + 2, -y+ 1, 


-z; (Hi) 



-x + l,y + \, -z + |. 

Data collection: SMART (Bruker, 2007); cell refinement: SAINT 
(Bruker, 2007); data reduction: SAINT; program(s) used to solve 
structure: SHELXTL (Sheldrick, 2008); program(s) used to refine 
structure: SHELXTL; molecular graphics: SHELXTL; software used 
to prepare material for publication: SHELXTL. 

The authors thank the Scientific Research Project of 
Chongqing Education Committee, China (KJ100720 and 
KJTD201020) and Chongqing Technology and Business 
University, China (2010-56-07) for supporting this work. 



Supplementary data and figures for this paper are available from the 
IUCr electronic archives (Reference: XU5398). 
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Comment 

Some pyrimidine derivatives, such as such as 5, 5'-dipyrimidine, l,2-bis(5'-pyrimidyl)ethyne, 5-(3-pyridyl)pyrimidine (L), 
5-phenyl-2-(4-pyrid-yl)pyrimidine, and 4-(pyridin-2-yl)pyrimidine-2-sulfonate, could form strong hydrogen-bond interac- 
tion and play an essential role in synthesis of supra-molecular structure (Hou etal, 2011; Horikoshi etal, 2004; Georgiev et 
ah, 2004; Santoni et ah, 2008; Huang et ah, 2000). The co-crystal sates of acid- -pyridine and acid- -pyrimidine systems have 
been reported (Bhogala et al, 2003; Du et al, 2005; Hou et ah, 2008). Here we report the co-crystal states of LI and L2. 

The title molecular structure is shown in Fig. 1. The asymmetric unit contains 5-(4-pyridyl)pyrimidine molecule (LI) 
and a benzene- 1, 3, 5-tricarboxylic acid molecule (L2). In the crystal, LI and L2 arrange in an alternate disposition along 
the crystallographic c-axis. A H-bonding driven double chain was generated from O — H--N and O — HO hydrogen bonds 
between these molecules (Fig. 2). The asymmetric hydrogen bonds influence the intramolecular coplanar of L2 and different 
dihedral angles of 7.92 (9), 8.68 (10) and 17.07 (10)° are formed between benzene ring and the carboxyl groups. Pyridine 
ring is twisted to pyrimidine ring at a dihedral angle of 33.26 (11)°, but nearly coplanar with benzene ring of L2 (the dihedral 
angle, 12.0 (8)°). 

Experimental 

ACH2CI2 andCH3CN solution (15 mL, 1:1, v/v) of 5-(4-pyridyl)pyrimidine molecule and benzene- 1,3, 5-tricarboxylic acid 
(21.0 mg, 0.1 mmol) was kept at room temperature. Upon slow evaporation of the solvent about 5 days, colorless crystals 
were obtained. 



The carboxyl-H atoms were located in a difference Fourier map and refined isotropically. Aromatic H atoms were placed 
in idealized positions and treated as riding with C — H = 0.93 A and (7i S0 (H) = 1.2C/ eq (C). 



Refinement 



Figures 



1 




Fig. 1. The structure of the title compound with 30% probability displacement ellipsoids. 




Fig. 2. A view of the hydrogen-bonded double-chain observed in the crystal structure of (1). 
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Benzene-1,3,5-tricarboxylic acid-5-(4-pyridyl)pyrimidine (1/1) 



Crystal dcitci 






i '/ /~\ r\r\ \ n/-r> 

_F(000) = 760 


M r = 367.31 


D x = 1.520 MgnT 3 


Monoclinic, P2\lc 


Mo i&x radiation, X = 0.71073 A 


Hall symbol: -P 2ybc 


Cell parameters from 1381 reflections 




6 = 2.5-22.7° 




A 1 1 1 

\i = U.12 mm 


6 — 13.U0D {J) A 


1 — Zyo in. 


(3 = 98.325 (4)° 


Block, colourless 


F= 1605.4 (6) A 


n V fl 1T V f\ 1 mm 

u.jZ x u.iz x u.iu mm 


Z= 4 




Data collection 




Bruker SMART APEX CCD 


2142 reflections with / > 2o(7) 


diffractometer 


Radiation source: fine-focus sealed tube 


* int = 0.042 


graphite 


Qmax = 25.5°, 0 m j n — 2.1° 


cp and co scans 


fc = -10->10 


8278 measured reflections 


Ar = -18-»17 


2967 independent reflections 


/ = -9-»15 



Primary atom site location: structure-invariant direct 
methods 

Secondary atom site location: difference Fourier map 
Hydrogen site location: inferred from neighbouring 
sites 

H atoms treated by a mixture of independent and 
constrained refinement 

w = V[o 2 (F 0 2 ) + (0.0605P) 2 + 0.0652P] 

where P = (F 0 2 + 2F 2 )/3 

(A/o) max < 0.001 

Ap m ax = 0.22 e A~ 3 
Ap min = -0.21 eA~ 3 

Special details 

Geometry. All esds (except the esd in the dihedral angle between two l.s. planes) are estimated using the full covariance matrix. The 
cell esds are taken into account individually in the estimation of esds in distances, angles and torsion angles; correlations between esds 
in cell parameters are only used when they are defined by crystal symmetry. An approximate (isotropic) treatment of cell esds is used 
for estimating esds involving l.s. planes. 



Refinement on F 2 
Least-squares matrix: full 
R[F 2 > loiF 2 )] = 0.055 

wR(F 2 ) = 0.130 

S= 1.04 

2967 reflections 
256 parameters 
0 restraints 
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Refinement. Refinement of F 2 against ALL reflections. The weighted R-factor wR and goodness of fit S are based on F 2 , convention- 
al R-factors R are based on F, with F set to zero for negative F 2 . The threshold expression of F 2 > 2sigma(F 2 ) is used only for calculat- 
ing R-factors(gt) etc. and is not relevant to the choice of reflections for refinement. R-factors based on F are statistically about twice 
as large as those based on F, and R- factors based on ALL data will be even larger. 

Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (A ) 
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Atomic displacement parameters (A 2 ) 
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Geometric parameters (A, °) 
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C5— C6— C7— C2 
C8— C6— C7— C2 
C3— C2— C7— C6 
CI— C2— C7— C6 
C5— C6— C8— 06 
C7— C6— C8— 06 
C5— C6— C8— 05 
C7— C6— C8— 05 
C3— C4— C9— 04 
C5— C4— C9— 04 



-0.3 (3) 
177.1 (2) 
0.8 (3) 
-179.0 (2) 
173.9 (2) 
-3.5 (4) 
-4.9 (3) 

177.7 (2) 

162.8 (3) 
-15.4 (4) 



C18— C15- 
C12— C15- 
C16— C15- 
C12— C15- 
Cll— C10- 
C13— C14- 
N3— CI 7- 
C15— C18- 
N2— C17- 
C15— C16- 



-C16— N3 
-CI 6— N3 
-CI 8— N2 
-CI 8— N2 
-Nl— C14 
-Nl— CIO 
-N2— C18 
-N2— CI 7 
-N3— C16 
-N3— CI 7 



-0.3 (4) 
-175.5 (2) 
-0.6 (4) 
174.7 (2) 
-2.5 (4) 
3.2 (4) 
-0.4 (4) 
0.9 (4) 
-0.4 (4) 
0.7 (4) 



Hydrogen-bond geometry (A, °) 

D—H-A 

01— H1-N3' 

03— H3A-02" 

05— H5A-N1 

C3— H3-03" 

C14— H14-N2'" 



D — H 
0.95 (3) 
0.92 (3) 
0.95 (3) 
0.93 
0.93 



H-A 
1.70 (3) 
1.84 (3) 
1.68 (3) 
2.48 
2.59 



D-A 
2.652 (2) 
2.720 (2) 
2.626 (2) 
3.367 (3) 
3.335 (3) 



D—H-A 
173 (3) 
161 (3) 
177 (3) 
159 
137 



Symmetry codes: (i) x+\,y,z-\; (ii) -x+2, -y+\, -z; (iii) -x+l,y+U2, -z+3/2. 
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Fig. 2 
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